Introduction
Emphysematous pyelonephritis (EPN) is a rare but life-threatening, fulminant, necrotizing infection of the renal and perirenal tissues that is characterized by gas formation. In this case a 34-year-old woman with poorly controlled diabetes presented with symptoms indicative of a severe pyelonephritis. Following a failed response to initial treatment measures, a diagnosis of EPN was made following a CT scan. With aggressive fluid resuscitation, antibiotics and decompression with nephrostomy, the patient improved and avoided surgical intervention. The diagnosis, classification and treatment of EPN are discussed.
Case report
A 34-year-old woman was admitted to the medical ward with a one-day history of right flank pain, persistent vomiting and ankle swelling for the past six months. She was a type 1 diabetic on insulin that was first diagnosed at the age of 10 years. She had recurrent attacks of vaginal candidiasis over the past two months and one episode of pyelonephritis 14 years ago.
On examination she was pale and dehydrated. Her temperature was 37.2°C; she was tachycardic at 105 bpm with a blood pressure of 138/88 mmHg. Her blood glucose level was 13.6 mmol/L. Cardiorespiratory examination was normal and she had right loin tenderness and mild pedal oedema. Her blood tests showed she was anaemic with mild renal impairment and normal inflammatory markers (Table 1 ). Urine dipstick testing revealed 2+ of glucose, blood and protein with trace of leucocytes. Her plain abdominal radiograph (kidney, ureter and bladder) was normal, with no radiolucent stones.
She was started on cefuroxime as empirical treatment but over the next three days became increasingly septic and hypotensive with further derangement of renal function (creatinine rose to 222 umol/L). A renal ultrasound scan showed a mildly hydronephrotic right kidney. As the pain was not settling, a plain computed tomography (CT) scan was performed. This demonstrated gas in the upper right ureter associated with moderate right-sided hydronephrosis with no parenchymal involvement ( Figure 1 ). It was at this point a diagnosis of EPN was made.
The admission mid-stream urine culture later grew Escherichia Coli (E. coli) sensitive to ciprofloxacin with resistance to penicillin and cephalosporin. Her antibiotic regime was changed in accordance with this. At this stage her urine protein:creatinine ratio was 580 mg/mmol, roughly equivalent to a proteinuria of 5.8 g/24 hrs.
After 14 days she remained febrile and symptomatic. A right nephrostomy was performed and frank yellow pus was aspirated from her right renal tract. Her clinical condition improved remarkably over the next few days and she began to pass clear urine through the nephrostomy tube.
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None declared The tube was later clamped (trial of spigotting) but this caused further abdominal discomfort. The cause of this was ascertained by a nephrostogram, which showed a complete intra-luminal obstruction in the right mid-upper ureter. The patient was taken to theatre where ureteroscopy revealed the obstruction to be necrotic slough, which was removed. The nephrostomy tube was then removed and a JJ stent placed in the ureter.
Over the next three days she made a steady recovery and 24 days after admission she was discharged home. At this stage her renal function had settled to a baseline creatinine between 140-180 umol/L and this has remained unchanged. The JJ stent was removed after six weeks.
She remains an outpatient to both the nephrology and diabetes clinics and she is now performing regular home blood glucose monitoring. Although her diabetic control is improved (last HbA1c 6.2) she has chronic renal impairment with proteinuria and recent ophthalmology review has demonstrated proliferative retinopathy.
Discussion
This case shows the importance of considering the possibility of EPN in patients, particularly those with diabetes, who present with symptoms of pyelonephritis (flank pain, fever and pyuria) and fail to respond to conventional treatment. It highlights the diagnostic importance of imaging, in particular CT scanning, to ascertain the presence of gas and extent of disease within the renal system. The prompt diagnosis of EPN is fundamental to improve outcome. In cases that are more severe and/or unresponsive to the conservative measures outlined here, then surgical nephrectomy would remain an additional option.
EPN was first described in 1898; 1 it is an acute necrotizing parenchymal and perirenal infection caused by gas forming uropathogens. Among the bacteria identified E. coli remains the most prevalent although Klebsiella, Proteus, Pseudomonas and Streptococcus have also been implicated. 2 The pathogenesis is thought to involve the presence of gas forming bacteria, high tissue glucose level, impaired tissue perfusion and a defective immune response. 3 The mean age of patients with EPN is 55 years (range 19-81 years). Women are affected six times more frequently than men and 95% have diabetes. 2 The typical presentations are fever (79%), abdominal or flank pain (71%), nausea and vomiting (17%), dyspnoea (13%), acute renal impairment (35%), altered sensorium (19%), shock (29%) and thrombocytopenia (46%). 2 The case described above is a slightly atypical presentation in that the patient suffered very acute loin pain and only became septic after several days. The infective markers were normal on admission and the white cell count and C-reactive protein then rose to 13.4 × 10 9 /L and 171 mg/L, respectively, by day three. In this instance, it is possible that the presenting symptoms were due to renal papillary necrosis. This can lead to sloughing of a papilla and could explain the hydronephrosis on CT and the necrotic slough found on ureteroscopy. The presence of necrotic material and obstruction in a person with diabetes would then predispose to EPN.
The staging of EPN is radiological and has been divided into four classes ( Table 2) . 3 The class, alongside prognostic factors, helps guide treatment.
Figure 1 CT scan demonstrating gas in the right ureter and a moderate hydronephrosis
Poor prognostic factors are the class of EPN, thrombocytopenia, impaired renal function, disturbance of consciousness and shock. 3, 4 Serum creatinine levels have been shown to be the most reliable predictor of outcome with levels greater than 140 umol/L reflecting a higher risk of morbidity and mortality. 4 Severe proteinuria is an independent risk factor. 3 The treatment of EPN has shifted from surgical measures to medical management. 5 General measures include fluid resuscitation, appropriate antibiotics and correction of electrolyte disturbances and hyperglycaemia. Percutaneous drainage (PCD) should be used in all cases of class 1 and 2 EPN, and class 3 EPN with benign manifestation (<2 prognostic factors). If PCD fails then treatment should progress to nephrectomy. In extensive EPN (class 3 and 4) with a severe manifestation (i.e. >2 prognostic factors) nephrectomy can provide the best management outcome. In class 4 EPN, bilateral PCD can be attempted first because of the high risk of surgery in these unstable patients, but nephrectomy should be done if PCD fails. 3
Table 2 Radiological classification of EPN
Class 1
Gas confined to the collecting system Class 2
Gas confined to the renal parenchyma alone Class 3a
Perinephric extension of gas or abscess Class 3b
Extension of gas beyond the Gerota fascia Class 4
Bilateral EPN or EPN in a solitary kidney
